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Key Facts

Air pollution is
dangerously high (WHO)

* 9 outof 10 persons in the globe breathe high
levels of pollutants.

e 7 million premature deaths.

Cause of many human
diseases (WGBC)

» 1/3 of global deaths from heart diseases.

e Cause of many other diseases such as asthma.

Carbon Dioxide is the
most significant GHG

e 40% of CO2 are emitted from buildings life
cycle.

Figure 1. View of Beirut from Fayyadiyeh mountain hill. (16/9/2020) .
The capital is'in the background quasi totally covered by pollution fog.

* Approx. 3 billion tonnes of CO2 emissions/year
from cement industry.

The Sl].ent Kl].].er « Cement industry emits 6% to 8% of global CO2.
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Composition

Concrete is a construction
material composed of
cement (most commonly
Portland cement), fine
aggregates (sand) and
coarse aggregates mixed
with water.

Portland cement is
composed of 80% burning
limestone and 20% clay.

Cement Manufacture

Cement clinker is
manufactured in a rotary
kiln at a temperature of
1450 °C approximate.

CO2 Emissions

* 50% of CO, are emitted

directly from the de-
carbonation of limestone
or calcination process.

40% of CO, are emitted
from fuel combustion in
the rotary kiln.

10% of CO, are indirect
emissions from quarrying
and transportation.
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Chemical Reaction of Cement

Cement clinker is the product of calcination i.e. when calcium carbonate
(CaCO,) and silicon dioxide (51CO,) are combined in furnace at 1450 °C to form
tricalcium silicate or clinker.

1450 °C

3CaCOL S0 Ll s (Gl S10 ke v 360
calcium silica calcium carbon

carbonate silicate dioxide
(clinker)




Cement Main GHG Emissions at Production

Estimate in g.

Main GHG Emissions / 1 kg
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What is Green Concrete?

[t is an ecological building material with a positive impact on the environment in one or all of the stages of its life cycle

|
Composition Manufacture Process Pollutants Emissions
Green Concrete contains one l Consumes Less energy / l
or more green components — green energy during
such as silica fume or fly ash. manufacturing process.

| Fewer greenhouses gases
Physic./Chem. Properties | Transportation emissions than ordinary

— - - - concrete during its life cycle.

Absorbs/reduces the l Green fuel is consumed
quantity of one or more during one or more stages of
pollutants. transportation during its life

I cycle. I
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The Photocatalysis Reaction

A leading Italian firm has developed a green cement with titanium dioxide
component.

TiO2 rays S,
\‘\‘ AN
b
Composition NOx abatement Anti-
contamination

The cementitious material L;]ght geTer atesaseriesof O3 and contamination
contains titanium dioxide Cnemical reactionsturning 5o \washed out by water
TiO2. NOx into NO3 : such as rain

NOx— HNO2 —— NO2 ——— NO3

Used as finish building or urban component — precast panels or
pavement blocks or others, it, also, help to reduce heat islands effects.

TiO2
NOx
v .
light :
= I
NO3 .
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Many alternatives present several barriers:

Ja J S

Availability / Environmental Performance / Cost
Considerations LCA
: The alternative should The alternative should present
The alternative should not deplete an outperform the ordinary optimized life cycle cost.

environmental resource.

concrete during its life cycle.




Recommendations for an Efficient Green Concrete Alternative

Standards Cross-disciplinary Further Research / Models Demonstration
definition collaboration Innovation projects

* Global platform * Engineering * Production * Analytical * Performance tests
* database e Environmental * Composition * numerical * Field data

» Agriculture * Phys./Chem. Reactions * experimental




Conclusion

Further research is required

Circular economy / life cycle assessment is
required for the green concrete alternative.

The low carbon footprint concrete alternative
specifications should outperform the ordinary
worldwide used concrete material positive
specifications including high performance, wide
availability and cost.

A global platform/database should be
developed for further analysis.

All parameters impacting the raw materials and
the overall green concrete performance to be
determined.

Finally, built large structures with this proposed
green alternative(s) should present a proof of
the withstanding of the various structural
conditions and, above all, the test of time.
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